E-government implementations in developing countries still face difficulties, leading to a large failure ratio. This paper proposed an exponential-related function adopted in an intuitionistic Fuzzy TOPSIS model for improving the understanding of failure and for building appropriate reliability knowledge to support decision making for e-government projects. The new method which is simple and straightforward have been successfully applied by virtue of numerical case studies for detecting failures, which in turn has provided information for building reliability knowledge to support decision making process. The method has been compared successfully with some similar computational approach in literature.
INTRODUCTION
E-government is perceived as a tool to increase citizens' trust and confidence in their governments [1] [2] [3] [4] . It can simply be considered an additional service channel, among many, that citizens can use to interact with public administration and government entities [5, 6] . Most governments have engaged into e-government initiatives, having different views of egovernment including better public service delivery, better governance and participation as well as better public resources management [7] . These initiatives achieved different levels of success, and only a very limited percentage of the e-government systems in developing countries are successful cases, while the rest are either total or partial failures [8] . Several research works tried to identify reasons of success and failure for e-government projects. Different views have been advanced and different factors have been identified as success or failure factors [9] .
It is not only necessary now that contractors are able to effectively track, manage and understand the reliability improvement concerns during the earliest stages of their project.
But also, they should be able to anticipate when the system will fail when finally in operation [10] , so as to remove them from use before they are put into life-threatening situations for the user or intended user. Having a dependable and accurate predictive estimate of when failures are expected in complex systems can allow for the healthy and efficient management of such system. According to Smith et al. [11] and Yang et al. [12] , in improving the reliability and quality of components of new systems. The failure or potential failure information of the existing predecessor system should be analyzed and the information converted into appropriate design reliability knowledge for use in the new to-be-redesigned complex system. The identification of such failure information is most critical for achieving an improved product reliability and quality [13] . The understanding of the reliability concerns of existing complex systems can lead to an improved system [14, 15] , performance predictability [16] and the opportunities for better product management [10] .
This work is closely engaged in the design and implementation of the component with the highest influence on a mechanical related system's reliability and aim to provide a better understanding and management of the failure mechanisms in the system as well as in building appropriate reliability information and knowledge that be needed in the decision making process for e-government projects.
PRELIMINARIES
In this section, the concept and definition of the exponentialrelated function and the corresponding Intuitionistic Fuzzy TOPSIS algorithm is presented.
The Exponential Related Function (ER)

Definition 1
Let be the intuitionistic fuzzy number. The new exponential-related function ER of the intuitionistic fuzzy number can be defined as;
Algorithm
The following paragraph will discuss algorithm of the exponential-related function adopted in an intuitionistic Fuzzy TOPSIS model (IF-TOPSISEF). Let consider a MCDM problem where a set of alternatives , are assessed with respect to the criteria denoted by . The characteristics of the alternative A i with respect to a criteria C j are defined first with linguistic variable and then converted to Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. ICCIP '17 Step 1: Set up a group of Decision Makers (DMs) and aggregate their evaluations using IFWG operator [17] ; Once the DMs has given their judgment using linguistic variables, the variables are expressed using the intuitionistic fuzzy number (IFNs) as shown in Table 1. The weight vector is then used to aggregate all the DMs individual assessment matrices into the group assessment matrix (i.e. intuitionistic fuzzy decision matrix) ; Step 2: Using the intuitionistic fuzzy entropy (IFE) weight method to determine the criteria weight.
Definition 2 [18]
Let us consider an intuitionistic fuzzy set A in the universe of discourse .The intuitionistic fuzzy set A can be transformed into a fuzzy set to structure an entropy measure of the intuitionistic fuzzy set by means of ̅ Based on the definition of fuzzy information entropy, Liu & Ren [18] proposes the intuitionistic fuzzy entropy method for the computation of attribute weights when the weight information is completely unknown. By describing the entropy measures of the intuitionistic fuzzy set A as a trigonometric function;
While the attribute weight is defined as;
where , ∑ , ( ) and for
Step 3: Convert the intuitionistic fuzzy decision matrix , using the exponential related function ER (i.e. equation (9)) to form the exponential related matrix ( ( )) which represents the aggregated effect of the positive and negative evaluations in the performance ratings of the alternatives based on the intuitionistic fuzzy set (IFS) data;
Step 4: Define the intuitionistic fuzzy positive ideal solution (IFPIS) ( ) and the intuitionistic fuzzy negative ideal solution (IFNIS) ( ) ; for the exponential related function-based matrix;
Step 5: Compute the exponential related ER function-based separation measures in intuitionistic fuzzy environment and for each alternative for the IFPIS and IFNIS.
where is the weight of the criteria.
Step 6: Compute the relative closeness coefficient, ( ), which is defined to rank all possible alternatives with respect to the positive ideal solution A + . The general formula is given as; (10) where is the relative closeness coefficient of with respect to the positive ideal solution A + and
Step 7: Rank the alternatives in the descending order.
ILLUSTRATIVE EXAMPLES
In this section, the computational applications of the proposed model is illustrated and use for detecting failures in one of the egovernment project. It is complex Marine mechanical related systems by using a real-life case study for Case 1, which is based on the evaluation of the most serious failure mode in a slewing gear of a marine crane vessel and for a hypothetical example to show the feasibility of the method. Where, the main goal is to provide the project designers with a simpler method for determining the component with the highest influence on the Marine mechanical related system's reliability and to provide a better understanding and management of the failure mechanisms thereby building appropriate reliability information and knowledge that be needed in decision making for e-government project.
Case 1
A Ship design and development related company, want to redesign the slewing gear of a proposed new marine crane vessel, and since reliability information is scare at the early phases of the design process. The failure information of an existing slewing gear is analyzed with the view to gaining appropriate design reliability knowledge and to understand the failure mechanisms of the gear, which is expected to be included in the management of the gear.
Three DMs associated with the following weighting vector from the project management, government and from the contractor respectively were invited to evaluate the slewing gear after identifying six failure modes that is A 1 , A 2 , A 3, A 4, A 5, and A 6 were identify. Using the intuitionistic fuzzy decision matrices given by the six DMs, first in linguistic variables (see Table 2 ) which was later converted to intuitionistic fuzzy numbers (IFNs), we evaluate the six failure modes with respect to the criteria; Severity (S) which is the effect of failure on the slewing gear, Occurrence (O) which is the frequency of failure, and Detection (D) which is the probability of detecting the failure. 
By following the algorithm of the IF-TOPSIS EF as given in computational steps in section 2.1, we evaluate the six failure modes with respect to the criteria.
Steps 1&2: The DMs individual assessments of the six failure modes with respect to the criteria are aggregated using the IFWG operator, the final group assessment matrix which is the intuitionistic fuzzy decision matrix is given in Table  3 , while the weight of the criteria is calculated from the intuitionistic fuzzy decision matrix using the IFE method and the final weight values are given as respectively. Step 3-5, using the exponential-related function, the intuitionistic fuzzy decision matrix is converted to form the exponential related matrix ( ( )) while the exponential related function-based separation measures and is calculated using equation (14) and (15) . In step 6-7, the relative closeness coefficient to the ideal solution is calculated using equation (9), while the relative closeness coefficients are ranked in the descending order. The final result of the computation is shown in Table 4 . Finally, from the ranking result of the failure modes in the slewing gear, one can conclude that the most critical failure modes that can easily influence the slewing gear as it relates to its reliability are the A 5 and the part which housed such failure mode should be considered more closely when redesigning the gear.
Case 2
Let us consider a practical MCDM problem originally reported by [19] . In this case, the original problem has been modified to make a new example, however using the same decision matrixes while the attributes weights are derived using the intuitionistic fuzzy entropy method.
Suppose a government and contractor wants to launch a new set of speed boats, aiming at redesigning the boat propeller and improving its reliability. Since, traditional reliability information is scare at the three phases of the design process (i.e. the conceptual design, embodiment design and detailed design). Hence, the failure information of the existing predecessor propeller, are analysed with the view to converting the information to appropriate design reliability knowledge. If three operational components in the propeller have been identified to have some reliability issues, then we evaluate the failure modes in each of the component to identify the root cause of the failure with respect to the following criteria; Severity (S), Occurrence (O) and Detection (D) using a group of three experts opinion with the following weights vector respectively. If the experts' assessments of the propeller are given in IFN as show Table 5 , we evaluate the failure modes using proposed approach.
Table 5. The expert's individual preference judgments
By following the algorithm of the IF-TOPSIS EF and the IFE method as given in computational steps in section 3, we evaluate the failure modes with respect to the three criteria.
Steps 1&2: The expert's individual assessments of the three components of the propeller and their failure modes with respect to the criteria are aggregated using the IFWG operator; the final group assessment matrix which is the intuitionistic fuzzy decision matrix is given in Table 6 . While the criteria weight is calculated from intuitionistic fuzzy matrix using the IFE method and the result is given as; respectively. In step 3-5, using the exponential-related function, the intuitionistic fuzzy decision matrix is converted to form the exponential related matrix ( ( )) as shown in Table 7 , while the exponential related function-based separation measures and is calculated using equation (7) and (8). In step 6-7, the relative closeness coefficient to the ideal solution is calculated using equation (9), the relative closeness coefficients for each of the alternatives are ranked in the descending order. The results are given in Table 8 . A 2 has the highest risk priority ranking with respect to the three evaluating criteria. The ranking result is compared with the result in (Yue 2011) as shown in Table 9 . 
CONCLUSION
In determining the component with the highest influence on a mechanical related system's reliability and to provide a better understanding and management of the failure mechanisms in the system as well as to build an appropriate reliability information and knowledge that be needed in the decision making for egovernment projects. A new, simple and straight forward methods originally proposed in [18, 20] have been integrated and applied in this study. The new method which is based on an IF-TOPSIS EF and IFE have been compared with the extended TOPSIS model proposed by [19] , from the ranking result, we can conclude that the method is feasible and effective. The main advantages of the proposed new approach are that;
a) The implementation procedures of the proposed model and approach are easy and straightforward as compared to other Multi-criteria decision-making methods including the traditional TOPSIS approaches. b) The proposed method can easily be used in determining the component with the highest influence on a mechanical related system's reliability and to provide a better understanding and management of the failure mechanisms in the system as well as in building appropriate reliability information and knowledge that be needed in the decision making process for e-government projects.
In the future, it is recommended to continue working on the application of the proposed method in other domain, specifically for problems of e-government projects with more criteria and alternatives.
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